Chronic stress is associated with morbidity and mortality from numerous conditions, many of whose pathogenesis involves persistent inflammation. Here, we examine how chronic stress influences signaling pathways that regulate inflammation in monocytes. The sample consisted of 33 adults caring for a family member with glioblastoma and 47 controls whose lives were free of major stressors. The subjects were assessed four times over eight months. Relative to controls, caregivers' monocytes showed increased expression of genes bearing response elements for nuclear-factor kappa B, a key pro-inflammatory transcription factor. Simultaneously, caregivers showed reduced expression of genes with response elements for the glucocorticoid receptor, a transcription factor that conveys cortisol's anti-inflammatory signals to monocytes. Transcript origin analyses revealed that CD14+/CD16À cells, a population of immature monocytes, were the predominate source of inflammatory gene expression among caregivers. We considered hormonal, molecular, and functional explanations for caregivers' decreased glucocorticoid-mediated transcription. Across twelve days, the groups displayed similar diurnal cortisol profiles, suggesting that differential adrenocortical activity was not involved. Moreover, the groups' monocytes expressed similar amounts of glucocorticoid receptor protein, suggesting that differential receptor availability was not involved. In ex vivo studies, subjects' monocytes were stimulated with lipopolysaccharide, and caregivers showed greater production of the inflammatory cytokine interleukin-6 relative to controls. However, no group differences in functional glucocorticoid sensitivity were apparent; hydrocortisone was equally effective at inhibiting cytokine production in caregivers and controls. These findings may help shed light on the mechanisms through which caregiving increases vulnerability to inflammation-related diseases.
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Introduction
Prospective studies show that chronic psychological stress undermines health. People who have persistent marital difficulties, lose their jobs and struggle to find work, or assume care for a terminally ill relative are prone to developing new health problems and worsening of existing ones (Christakis and Allison, 2006; Dupre et al., 2012; Ji et al., 2012; Matthews and Gump, 2002; Schulz and Beach, 1999; Schulz et al., 2003) . The health consequences of chronic stress emerge in both mental and physical illnesses, with the most pronounced effects in depression, respiratory infections, HIV/AIDS, and cardiovascular disease (Cohen et al., 2007) . Research shows that ''nonresolving'' inflammation plays a role in the pathogenesis and expression of all these conditions (Libby et al., 2011; Miller et al., 2009a; Nathan and Ding, 2010; Pace and Heim, 2011; Scrivo et al., 2011) . Drawing on these insights, researchers have begun elucidating how chronic stress affects inflammation and its regulation by the immune, nervous, and endocrine systems (Irwin and Cole, 2011; Raison et al., 2006; Sternberg, 2006) .
